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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a silica glass jig for 
semiconductor devices which has excellent adhesion to film formed 
A'^^ZlSi^! i n a semiconductor element-producing process and has a long life, 
j^^r fjt'u.-r-S*"\»-71 SOLUTION : In a silica glass jig for semiconductor devices which has 
♦k^y^^jpjmany fine dent parts on the surface of itself, each dent part has a 
S^wf^l^^smooth spoon cut shape and an approximately elliptical shape when 
;5j*^5j£viewed from the upper part and these many fine dent parts are 
i«2va*i!iiar ranged in a continuously reticulated state. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A quartz glass jig for semiconductor devices which shape of each crevice is a smooth letter of a 
spoon cut in a quartz glass jig for semiconductor devices which has many detailed crevices on the surface, 
and is characterized by seeing from the upper part, making an approximately elliptical, and a detailed crevice 
of these large number following mesh shape. 

[Claim 2]The quartz glass jig for semiconductor devices according to claim 1 whose center line average 
surface roughness is 0.5-80 micrometers and the approximately elliptical of a crevice is 7-150 micrometers 
in an area weighted mean of a major axis, and is 5-100 micrometers in whose area weighted mean of a minor 

axis. 

[Claim 3]The quartz glass jig for semiconductor devices according to claim 1 or 2 to which a micro crack 
does not exist in the surface substantially. 

[Claim 4] A manufacturing method of a quartz glass jig for semiconductor devices including a process etched 
for 30 to 200 minutes after sandblasting with hydrofluoric acid of 10 to 30 % of the weight of concentration. 
[Claim 5]A manufacturing method of the quartz glass jig for semiconductor devices according to claim 4 
whose particle size of abrasives for sandblasting is #250-#500. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a quartz glass jig for semiconductor devices, and a 

manufacturing method for the same. 

[0002] 

[Description of the Prior Art]As a material of the jig for semiconductor manufacturing devices, it is a high 
grade and it is common to use the silica glass which is excellent in heat resistance and chemical resistance, 
using it as the smooth surface by the fire polish or other means. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the poly-Si stage film formation by CVD in a 
semiconductor device manufacturing process, These films adhering to a quartz glass jig may exfoliate, it 
may become particle, and a semiconductor device may be polluted with the etching process and ashing 
process which the stage film formation of a silica dioxide film and a deposit film generate. For this reason, it 
is necessary to remove the film adhering to a quartz glass jig periodically. 

[0004]In order to etch when removing this adhesion film with the drugs which dissolve silica glass, such as 
hydrofluoric acid, in many cases, a quartz glass jig thins down by removal of an adhesion film, and there is a 
problem to which a life becomes short in a quartz glass jig. 

[0005]Since some [, such as poly-Si, ] films produce many surface cracks on the surface of a quartz glass 
jig according to thermal expansion difference with silica glass, this crack extends by the above-mentioned 
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etching, and they have become a cause which shortens the life of a quartz glass jig. 

[0006]That the problem of adhesion film peeling should be solved, unevenness is intentionally provided on 
the surface of a quartz glass jig, and the trial which improves the adhesion of the film to a quartz glass jig is 
made. For example, to JP,61 -88233,Y, the boat for wafer installation by which the work tube for LPCVD 
which provided unevenness in the inner surface provided unevenness in the surface again at JP,1-1 7001 9,A 
is indicated. Each of these unevenness is formed by sandblasting which can carry out frothed processing 
easily. 

[0007]However, if sandblasting is carried out to a quartz glass surface, a micro crack will occur. It will be 
keenly sharpened by the portion which the abrasives for sandblasting shaved off, and especially the 
boundary between a crevice and a crevice is remarkable. By the micro chipping generated in these micro 
cracks and boundary parts which sharpened keenly, such a quartz glass jig often causes the particle 
contamination in a semiconductor device manufacturing process. Furthermore, by sand blast processing, it 
is difficult to obtain equivalent unevenness and the problem which changes with places also has 
membranous adhesion and infrared reflectance. 

[0008]After forming the thin film of an organic compound in a quartz glass surface at JP.1 1-106225,A as a 
trial which solves these problems, the method of making uniform detailed unevenness form on the surface of 
silica glass is indicated by by etching with a hydrofluoric acid solution etc. The silica glass which was able to 
provide unevenness by this method does not have a crack on the surface. 

[0009] However, the unevenness provided by this method has too detailed a problem. That is, since the 
concavo-convex depth is too shallow, there is a possibility that surface unevenness may disappear, by 
carrying out etching of the drug solution by hydrofluoric acid etc. several times in the case of the film 
removal washing work of a semiconductor process. Since the deposit film by which it is generated in a 
semiconductor etching process or an ashing process is an aggregate of particle with comparatively big 
particle diameter, it also has the fault that adhesion is bad. This invention tends to solve the above problems. 
[0010] 

[Means for Solving the Problern]Namely, this invention many detailed crevices in a quartz glass jig for 
semiconductor devices which it has on the surface shape of each crevice, It is a letter of a spoon cut, and 
it sees from the upper part, an approximately elliptical is made, and a detailed crevice of these large number 
provides a quartz glass jig for semiconductor devices currently continuing [ mesh shape and ] smoothly. 
Center line average surface roughness is 0.5-80 micrometers, and, as for the approximately elliptical of a 
crevice, an area weighted mean of a major axis provides the above-mentioned quartz glass jig for 
semiconductor devices 7-150 micrometers and whose area weighted mean of a minor axis are 5-100 
micrometers. A micro crack provides the surface with the above-mentioned quartz glass jig for 
semiconductor devices which does not exist substantially. 

[001 1]A manufacturing method of a quartz glass jig for semiconductor devices, wherein this invention 
includes a process etched for 30 to 200 minutes after sandblasting with hydrofluoric acid of 10 to 30 % of 
the weight of concentration is provided. Furthermore, a particle size of abrasives for sandblasting provides a 
manufacturing method of the above-mentioned quartz glass jig for semiconductor devices which is 
#250-#500. 

[001 2]A quartz glass jig of this invention is excellent in adhesion with a film generated in a semiconductor 
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device manufacturing process, and there is no generating of particle resulting from these exfoliations, micro 
cracks, and chipping. In particular, a quartz glass jig of this invention has high adhesion also to any of a CVD 
film and a deposit film. 

[0013]Since there are few membranous omission that said thickness is thick as compared with the 
conventional quartz glass jig, film removal washing work is reduced and the prolongation of life of a quartz 
glass jig can be performed. Therefore, a semiconductor device manufacturing cost can be reduced. Even if 
unevenness of the surface of a quartz glass jig of this invention receives etching by drugs in repeated film 
removal washing work, it cannot disappear easily. 
[0014] 

[Embodiment of the Invention]The thing of the crevice where "many detailed crevices" is detailed in great 
numbers to such an extent that they can reveal an anchor effect on a CVD film or a deposit film as used in 
the field of this invention is said. "The letter of a spoon cut" as used in the field of this invention means the 
shape which remains after saving with a spoon, and when it sees from the upper part, it is approximately 
elliptical, and it means the concave shape which has the small depth compared with the path of an ellipse. 
That it is "smooth" means that the inside or boundary of a crevice are not keenly sharp. 
[0015]Since it sees from the upper part and is carrying out an approximately elliptical, the quartz glass jig of 
this invention has a pitch of two kinds of crevices, even if it is a deposit film which is an aggregate of particle 
with comparatively big particle diameter even if it is a CVD film, can reveal an anchor effect and can improve 
the adhesion of these films. 

[0016]Since it has the small depth compared with the path of an ellipse and the angle which the boundary of 
two adjacent crevices makes is comparatively loose, surface smoothness and interval become difficult to 
receive etching by the drugs in film removal washing work. Since selective etching will hardly arise even if it 
receives etching, the shape is maintainable. Since the crevice is following mesh shape, the quartz glass jig of 
this invention can divide a crack with each meshes of a net. Therefore, it is effective in preventing growth of 
a crack, and the life of a quartz glass jig is prolonged. 

[001 7]As a quartz glass jig for semiconductor devices of this invention, For example, the quartz glass jig to 
which a CVD film and a deposit film adhere in semiconductor device manufacturing processes, such as a 
work tube used by a semiconductor device manufacturing process, a wafer installation boat, an object for 
plasma etching, or a bell jar for plasma ashing, is illustrated. 

[0018]In the area weighted mean of 0.5-80 micrometers and the ellipse major axis of a crevice, in this 
invention, 5-100 micrometers of area weighted means of 7-150 micrometers and the ellipse minor axis of a 
crevice come out [ center line average surface roughness ], and a certain thing is preferred. Here, an area 
weighted mean means the average performed by carrying out weighting corresponding to the area of an 
ellipse. 

[0019]When using the quartz glass jig of this invention for the process to which the film generated by a 
chemical reaction adheres, for example, processes, such as the semiconductor device manufacture LPCVD, 
0.5-3 micrometers, in the area weighted mean of 1-2 micrometers and the ellipse major axis of a crevice, 
7-40 micrometers of area weighted means [ 5-30 micrometers of / 5-10 micrometers of ] of 7-15 
micrometers and the ellipse minor axis of a crevice come out [ center line average surface roughness ] 
especially, and a certain thing is preferred. 
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[0020]If the path of center line average surface roughness or an ellipse becomes smaller than these values, 
surface unevenness will disappear easily by drugs etching by film removal washing work. When the path of 
center line average surface roughness or an ellipse becomes larger than these values, a membranous 
anchor effect fades and there is a possibility that membranous adhesion may fall. 

[0021]When using the quartz glass jig of this invention for the process to which deposit films, such as an 
etching process, adhere, 1-80 micrometers, in the area weighted mean of 1-30 micrometers and the ellipse 
major axis of a crevice, 20-150 micrometers of area weighted means [ 10-100 micrometers of / 10-70 
micrometers of ] of 20-100 micrometers and the ellipse minor axis of a crevice come out [ center line 
average surface roughness ] especially, and a certain thing is preferred. 

[0022]When the path of center line average surface roughness or an ellipse becomes smaller than these 
values, a deposit film becomes difficult to go into a crevice, and there is a possibility that membranous 
adhesion may fall. When the path of center line average surface roughness or an ellipse becomes larger than 
these values, a membranous anchor effect fades and there is a possibility that membranous adhesion may 
fall too. 

[0023]It is preferred that a micro crack does not exist in the surface of the quartz glass jig of this invention 
substantially. In this case, there is little generating of the particle resulting from a crack, and the selective 
etching by the drugs in film removal washing work also has it. [ little ] For example, the poly-Si membrane 
formation by LPCVD has strong film strength, since it differs in the thermal expansion of a film and silica 
glass, grows up the micro crack of a quartz glass surface by a thermal excursion, and tends to shorten the 
life of a quartz glass jig, but it is hard to produce such a problem. 

[0024]In the manufacturing method of the quartz glass jig of this invention, 10 to 30% of the weight of 
hydrofluoric acid performs etching for 30 to 200 minutes after sandblasting. If sandblasting and hydrofluoric 
acid treatment are performed as mentioned above, some crevices will turn into one crevice, etching 
beginning from the crevice produced with sandblasting, and carrying out dissolution removal of the edge of a 
micro crack or a physical grinding side. In this way, each is a smooth letter of a spoon cut, and the surface 
which has many detailed crevices which followed mesh shape is formed. 

[0025]If it is a hard material as abrasives for sandblasting, it can be used especially satisfactorily, but hard 
ceramics, such as silicon carbide, an aluminum oxide, and a garnet, are mentioned as a desirable example. 
[0026]The desirable concentration of hydrofluoric acid is 15 to 20 % of the weight, and although etching time 
is suitably chosen with the concentration of hydrofluoric acid, it is for 100 to 200 minutes preferably. When 
hydrofluoric acid concentration exceeds 30 % of the weight, the etch rate of silica glass is large and there is 
a possibility of etching greatly also except the portion which needs etching. When hydrofluoric acid 
concentration is lower than 10 % of the weight, there is a possibility that the edge of the micro crack 
generated with sandblasting or a physical grinding side may be unremovable. 

[0027]It is preferred to carry out sandblasting of the surface of a quartz glass jig in the manufacturing 
method of this invention with the abrasives which have a particle size of #250 - #500. It is #300-#400 more 
preferably as a particle size of abrasives. When said particle size becomes larger than #250, there is a 
possibility that a big crack may occur with sandblasting, a crack part may be greatly etched selectively by 
processing by the hydrofluoric acid after sandblasting, and the crevice of the letter of a spoon cut cannot be 
formed. The sharp edge by a physical grinding side increases, and since a long time is needed for the 
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hydrofluoric acid treatment for changing this into a smooth state, it will etch except the portion which needs 
etching of a quartz glass jig greatly. Since unevenness by sandblasting is small when said particle size 
becomes smaller than #500, time until it forms the crevice of the above-mentioned desirable surface 
roughness or a path by hydrofluoric acid etching becomes long. 
[0028] 

[Example]After carrying out sandblasting of the inner surface of example 1 quartz glass pipe by using the 
silicon carbide of particle size #400 as abrasives, When it etches with the hydrofluoric acid of 15 % of the 
weight of concentration for 100 minutes, the center line average surface roughness of the inner surface of a 
silica glass work tube is 1.2 micrometers, Unevenness of the smooth letter of a spoon cut was formed in 
mesh shape with 8-12 micrometers in diameter (in the area weighted mean of the ellipse major axis of a 
crevice, the area weighted mean of 1 1 micrometers and the ellipse minor axis of a crevice is 9 micrometers) 
elliptical. 

[0029]The conventional silica glass work tube which does not carry out processing of the work tube for 
semiconductor device manufacture LPCVD processes which performed sandblasting and hydrofluoric acid 
treatment, and what on the same conditions, either was used, and multiple-times formation of every 5 
micrometers of the poly-Si films was carried out at 1 time of a process by a 600 ** LPCVD process, 
respectively. 

[0030]In the silica glass work tube by this invention, as a result of carrying out visual observation after 
forming a 30-micrometer film, exfoliation of a poly-Si film and a crack were accepted and cut. On the other 
hand, in the conventional work tube which did not carry out processing by this invention, when the increase 
in particle in a furnace was detected and this work tube was observed after forming a poly-Si film in a 
thickness of 20 micrometers, exfoliation was observed at some poly-Si films. 

[0031] After forming a poly-Si film in a thickness of 30 micrometers with the work tube by this invention, 
When visual comparison observation of the work tube surface was carried out after forming a poly-Si film in 
a thickness of 20 micrometers with said conventional work tube, there were few the numbers as compared 
with the surface crack which had generated the surface crack generated in the work tube by this invention 
in said conventional work tube. The length of the surface crack of the work tube by this invention was 
shorter than the surface crack of said conventional work tube, and it turned out in the work tube by this 
invention that growth of the surface crack is controlled. 

[0032]After carrying out sandblasting of the example 2 quartz glass plate by using the silicon carbide of 
particle size #300 as abrasives, when it etches with the hydrofluoric acid of concentration 17% of the weight 
for 150 minutes, as shown in the scanning electron micrograph of drawing 1 , Unevenness of the letter of a 
spoon cut whose diameter is smooth elliptical [ of 10 micrometers - 40 micrometers (in the area weighted 
mean of the ellipse major axis of a crevice, the area weighted mean of 35 micrometers and the ellipse minor 
axis of a crevice is 14 micrometers) ] was formed in mesh shape for center line average surface roughness 
at 1.3 micrometers. Although etching for 30 minutes was repeated 10 times with the hydrofluoric acid of 5 % 
of the weight of concentration, as the quartz glass plate in which unevenness was formed was shown in the 
scanning electron micrograph of drawing 2 , the network structure of unevenness of the smooth letter of a 
spoon cut did not disappear with elliptical. In drawing 1 and drawing 2 , the breadth of a photograph is about 
470 micrometers. 
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[0033]The same processing as example 3 Example 2 was carried out, the silica glass chamber of the device 
for semiconductor device manufacture ashing processes in which the crevice was formed to the inner 
surface, and the silica glass chamber which does not form said crevice were used, and resist removing by 
plasma etching was carried out. 

[0034]Although the particle contamination by exfoliation of a deposit film occurred by the silica glass 
chamber which does not carry out processing by this invention for 20 hours after the beginning of using, the 
particles generation in the silica glass chamber which carried out processing by this invention was not 
accepted. Even if the silica glass chamber which carried out said processing by this invention repeated and 
carried out film removal washing by 5 % of the weight of concentration hydrofluoric acid every 50 hours, 
exfoliation of a deposit film was not generated. 

[0035]The same processing as example 4 Example 2 was carried out, the silica glass bell jar which carried 
out only sandblasting by using as abrasives the silica glass bell jar for semiconductor device manufacture 
etching process devices and the silicon carbide of particle size #60 in which the crevice was formed on the 
surface was used, and plasma etching of the wafer was carried out. Although the particle which originates in 
silica glass at initial use occurred in the bell jar of only sandblasting, in the bell jar which carried out 
processing by this invention, particle did not occur but plasma etching stable from initial use has been 
carried out. 
[0036] 

[Effect of the Invention]Since the quartz glass jig for semiconductor devices of this invention has good 
adhesion with the film formed by a CVD process, an etching process, etc. in semiconductor device 
manufacture, there is no contamination by particle, Since the effect continues and the number of times of a 
film removal washing process can be further reduced even if it performs etching by the hydrofluoric acid in 
film removal washing, etc., there is an effect which prolongs the life of a quartz glass jig. 
[Brief Description of the Drawings] 

[Drawing 1] The scanning electron micrograph of the surface of the quartz glass jig of this invention. 
[Drawing 2] The scanning electron micrograph of the surface of the quartz glass jig of this invention. 

[Translation done.] 
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